A heteroallelic mutant mouse model: A new orthologue for human hyperphenylalaninemia.
Hyperphenylalaninemias (HPA) are Mendelian disorders resulting from deficiencies in the conversion of phenylalanine to tyrosine. The vast majority are explained by a primary deficiency of phenylalanine hydroxylase (PAH) activity. The majority of untreated patients experience irreversible impairment of cognitive development. Although it is one of the best known hereditary metabolic disorders, mechanisms underlying the pathophysiology of the disease are still not fully understood; to this end, the availability of an orthologous animal model is relevant. Various mutant hyperphenylalaninemic mouse models with an HPA phenotype, generated by N-ethyl-N'-nitrosourea (ENU) mutagenesis at the Pah locus, have become available. Here we report a new hybrid strain, ENU1/2, with primary enzyme deficiency, produced by cross breeding. The ENU1, ENU1/2, and ENU2 strains display mild, moderate, and severe phenotypes, respectively, relative to the control strain (BTBR/Pas). The Pah enzyme activities of the various models correlate inversely with the corresponding phenylalanine levels in plasma and brain and the delay in plasma clearance response following a phenylalanine challenge. The maternal HPA effect on the fetus correlates directly with the degree of hyperphenylalaninemia, but only the ENU2 strain has impaired learning.